Background: Postpartum women need effective contraception. Concerns have been raised that use of progestogen-only contraceptives (POCs) may affect breastfeeding performance and infant health outcomes. Objectives: We investigated the clinical outcomes of breastfeeding duration, initiation of supplemental feeding and weaning, as well as infant outcomes including infant growth, health and development among breastfeeding women using POCs compared with breastfeeding women not using POCs. Search strategy: We searched the PubMed database for all articles published from database inception through December 2014. Selection criteria: We included primary research studies of breastfeeding women of any age or parity who received POCs, including progestogen-only pills, injectables, implants or hormonal intrauterine devices (IUDs). The main outcomes were breastfeeding performance (as measured by initiation, continuation, frequency and exclusivity of breastfeeding) and infant health (as measured by growth, development or adverse health effects). Results: Forty-nine articles reporting on 47 different studies were identified that investigated the use of POCs in breastfeeding women and reported clinically relevant outcomes of infant growth, health or breastfeeding performance. Studies ranged from poor to fair methodological quality and generally failed to show negative effects of the use of POCs on breastfeeding outcomes or on infant growth or development. One randomized controlled trial (RCT) raises concerns that immediate insertion of the levonorgestrel IUD postpartum may be associated with poorer breastfeeding performance when compared with delayed insertion, although two other RCTs evaluating early etonogestrel implants compared with delayed initiation of implants or depot medroxyprogesterone acetate failed to find such an association. Conclusion: The preponderance of evidence fails to demonstrate adverse breastfeeding outcomes or negative health outcomes in infants such as restricted growth, health problems or impaired development. Evidence newly added to this review was largely consistent with previous evidence.
Introduction
The benefits of breastfeeding for both women and their infants are considerable [1] [2] [3] . The World Health Organization (WHO) recommends infants breastfeed exclusively during the first months of life [4] . Although women breastfeeding exclusively and on demand are unlikely to conceive before 6 weeks postpartum, many women discontinue fully breastfeeding before that time and are at risk of repeat pregnancy [5] . Because birth spacing has demonstrated health benefits for women and infants, early initiation of contraception in the postpartum period may improve outcomes.
Progestogen-only and progesterone contraceptives have been in use for years; however, their dosages and formulations have changed over time. Methods available Strength: -S u r v i v a l a n a l y s i s performed Weaknesses: -Only enrolled older, include progestogen-only pills (POPs), progestogen and progesterone implants, injectables, progesterone rings and progestogen-releasing intrauterine devices (IUDs). They are highly effective when used as directed [6] . The use of progestogen-only methods of contraception [progestogen-only contraceptives (POCs)] during the period of lactation has raised concerns for negative effects [7] . Progestogens could interfere with lactogenesis, especially immediately postpartum [8] , and have been shown to be transferred to breast milk [9] . Animal data suggest that progesterone receptors are common in the developing rat forebrain [10] . It is therefore possible that POCs may affect infant health or development [11] . The large loading dose of progestogens found in the injectable depot medroxyprogesterone acetate (DMPA) has been particularly called into question [7] .
This systematic review was conducted for the WHO's Medical Eligibility Criteria for Contraceptive Use (MEC) [12] and examines the effects of POCs on outcomes such as breastfeeding performance and infant growth, development and health. It updates a previous review from 2010 [13] .
Methods
We followed PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines for the conduct of systematic reviews. [14] 
Key questions
We identified two key questions of interest: (1) Among breastfeeding women and their infants, was the use of POCs associated with a difference in breastfeeding or infant outcomes, compared with nonuse of POCs? (2) Among breastfeeding women and their infants, was initiation of POCs before 6 weeks postpartum associated with a difference in breastfeeding or infant outcomes, compared initiation of POCs at 6 weeks or later?
Search strategy
We searched PubMed for relevant articles in all languages published or in press from database inception through December 15, 2014 (see Appendix I). We searched reference lists of relevant articles for additional citations of interest. We did not consider unpublished studies, abstracts or dissertations. We had previously contacted one author for clarification regarding allocation between treatment groups [15] and contacted another for clarification of method of analysis and measures of association of interest [16] .
Study selection
We included primary reports of studies of breastfeeding women who received POCs (oral, injectable, implantable or hormonal IUDs), as well as progesterone pellets. Studies assessing progesterone vaginal rings (PVRs) [17] were excluded as they were reviewed separately [18] . The main outcomes were breastfeeding performance and infant health. Studies that reported solely on self-perceived ability to breastfeed (without any reporting on duration of breastfeeding), breastfeeding episodes, milk composition or milk quantity were excluded. Studies that did not specify when contraceptives were initiated were also excluded. Studies that compared use of POCs with use of another type of hormonal contraceptive were considered indirect evidence. We included trials, cohort and case-control studies and excluded cross-sectional and noncomparative studies.
Study quality assessment
Two authors assessed the quality of each study (SP and NT) using the United States Preventive Services Task Force evidence grading system [19] .
Data synthesis
We used a standard data abstraction template to systematically assess and summarize the evidence. Because many studies and recommendations separate results by the use of contraception before and after 6 weeks postpartum, we structured this report similarly. Summary odds ratios were not calculated, given the heterogeneity of interventions, results and nonquantifiable outcomes reported.
Results
The literature search yielded 848 articles; 771 were excluded on title and abstract review and 28 were excluded after full-text review, leaving 49 reports meeting inclusion criteria. Since this review was last updated in 2008 [13] , four new randomized controlled trials (RCTs) [20] [21] [22] [23] and five new observational studies were published [16, [24] [25] [26] [27] , and an additional five observational studies that were not included in the 2008 review were identified [28] [29] [30] [31] [32] , for a total of eight reports of RCTs and 41 reports of nonrandomized clinical trials or observational studies for review ( Table 1) . These 49 articles reported on 47 different studies investigating the use of POCs in breastfeeding women and reported clinically relevant outcomes of infant growth, health or breastfeeding performance.
Results for Key Question One, then for Key Question Two, are presented by study design and by time of contraceptive initiation: less than 6 weeks or greater than or equal to 6 weeks postpartum. Newly identified studies are presented first, followed by a brief summary of findings from the previous review. Nonrandomized clinical trials are presented together with observational data.
3.1. Key Question One, initiation at less than 6 weeks postpartum: Lactation performance
Randomized clinical trials
Four RCTs [21, [33] [34] [35] investigated POC initiation within 6 weeks postpartum. A new RCT provides indirect evidence: this trial randomized 127 women planning to breastfeed to either POPs or combined oral contraceptives (COCs), started 2 weeks postpartum [21] . No difference was noted between groups in breastfeeding continuation or supplementation over 6 months.
Three RCTs were included in the previous review. In one, fewer levonorgestrel (LNG) IUD users were breastfeeding than copper (Cu) IUD users at 75 days; this difference disappeared at 6 months [34] . Mean duration of breastfeeding was similar. Another investigating the use of norethindrone compared with placebo found no difference between groups in breastfeeding initiation [33] . A third found no difference in breastfeeding outcomes over 12 weeks between women who received injectable norethisterone enanthate (NET-EN) or placebo [35] .
Nonrandomized clinical trials and observational studies
3.1.2.1. Injectables. In 11 nonrandomized clinical trials and observational studies, four of which are newly included since the last review [16, 25, 27, 31] , progestogen-only injectables (POIs) (either DMPA or NET-EN) were initiated in the first 6 weeks postpartum; most of these found either no effect on breastfeeding outcomes or improved outcomes among DMPA users. In one new prospective cohort study, women initiated DMPA or a nonhormonal method postpartum; no difference in breastfeeding frequency or continuation was observed at 6 weeks or at 3 or 6 months [27] . A second prospective cohort study found that women who initiated DMPA after 72 h were more likely to exclusively breastfeed at 3 months than those who either did not initiate or initiated early [16] . No differences emerged in exclusive breastfeeding to 6 months for those who did not initiate DMPA compared with those who initiated by 3 or 6 months. A third retrospective cohort study found no significant differences in duration or continuation of breastfeeding through 6 weeks between women who initiated DMPA before 5 days postpartum compared with those who did not [25] . The fourth new study prospectively investigated the use of DMPA compared with use of other contraceptive methods [31] . Most of the women studied received DMPA within the first 3 months postpartum. Those who received DMPA were more likely to be fully breastfeeding at 3 and 6 months postpartum and were more likely to continue breastfeeding through 12 and 18 months. Of women who received DMPA in the first 3 months, 35% were still breastfeeding at 12 months compared with 67% of those who received DMPA after 3 months.
The remaining studies were included previously. One found that no women using NET-EN, DMPA or nonhormonal methods supplemented breastfeeding in the 6-month study period [36] . Another found that women using DMPA breastfed for longer than a historical control group, although no difference was noted compared with IUD users [37] . Two other studies similarly found longer duration of breastfeeding among women using DMPA compared with nonhor-monal methods [38, 39] . Another found that NET-EN and (presumably nonhormonal) IUD users had no difference in time to first supplementary feeding, but infants of IUD users weaned earlier [40] . Mothers who received either DMPA or a nonhormonal method at hospital discharge had no differences in breastfeeding exclusivity, supplementation or duration [41] . Finally, when DMPA initiated at hospital discharge was compared with nonhormonal method use, no differences were found in breastfeeding at 2 or 6 weeks, although fewer DMPA users were breastfeeding at 4 weeks [42] .
POPs.
Eight observational studies assessed the use of POPs in the first 6 weeks postpartum; all were included in the previous review and found either no differences between POP users and nonusers or improved breastfeeding outcomes with POP use. In a nonrandomized trial, POP users initiated breastfeeding earlier than placebo users [43] . Other studies found no difference in breastfeeding duration for POP users compared with historical controls [37] or compared with nonhormonal users [39, 44] , while two found longer breastfeeding duration among POP users compared with historical controls [45] or IUD users [46] . Finally, two studies found less supplementation among POP users than nonhormonal users [47, 48] .
3.1.2.3. Implants. Five observational studies, all in the previous review, largely found no difference in outcomes when assessing the impact of implants in the first 6 weeks postpartum. Women using a norethindrone implant were more likely to supplement breastfeeding at 3 months than those using condoms, but no differences were noted at any other time through 6 months or in the mean duration of breastfeeding [49] . Two studies found no difference in supplementation comparing LNG implant with IUD users [40, 50] ; one of these also found no difference in breastfeeding duration [50] . Users of nomegestrol implants compared with IUD users similarly had no difference in time of weaning or breastfeeding rates through 12 months [51] . Finally, breastfeeding duration did not differ between users of an etonogestrel (ETG) implant compared with Cu-IUD users over 3 years [52, 53] .
3.1.2.4. Multiple POCs. One study, included previously, assessed users of the LNG implant or POPs (analyzed together) and found no differences in breastfeeding initiation or exclusivity, although POC users were less likely to be breastfeeding than nonhormonal users at one of three time points [42] .
3.1.2.5. Nonorally available progestogens. Progesterone, unlike progestogens, is not absorbable orally; therefore, use during breastfeeding is believed to be safe for a neonate. As it is absorbed by the mother, it could impact breastfeeding. Two studies examined the use of progesterone pellets in the first 6 weeks postpartum; both were included in the previous review. Neither showed an impact on continuation of breastfeeding at 6 months [54] or at 6 and 12 months [55] , compared with Cu-IUD use.
Initiation at ≥ 6 weeks postpartum: Lactation performance
One RCT and 13 observational studies (four newly identified [24, 26, 28, 30] ) evaluated the use of POCs initiated 6 weeks postpartum or more. None of these reported negative impacts on breastfeeding outcomes among POC users compared with nonusers, with the exception of one observational study that found that the average age of supplementation was younger among POP users compared with IUD users [30] .
RCTs
One RCT, previously reviewed, found no difference between Cu-IUD and LNG-IUD users in duration of breastfeeding or supplementation at 6-8 weeks postpartum [56] .
Observational studies
3.2.2.1. Injectables. Three observational studies (one new) were identified. The new study did not find supplementation among infants of mothers receiving injectables nor among those who received no method [36] . Among the studies included in the previous review, one found no difference between DMPA and nonhormonal users in breastfeeding discontinuation or initiation of complementary foods [57] . Another found no difference in breastfeeding duration within study sites between DMPA and NET-EN users, compared with nonhormonal method users, although differences were seen between sites [58, 59] .
POPs.
Four studies (one new) assessed the impact of POPs on breastfeeding outcomes. In the new study, a nonrandomized trial [30] , women used POPs, a Cu-IUD plus placebo pill or one of several combined hormonal methods. The average age of supplementation was lower in the POP group compared with the IUD group (11.2 vs. 15 weeks), although statistical comparisons were not reported. Among the studies included in the prior review, one found no difference in complementary feeding or breastfeeding continuation up to 24 weeks when comparing POP users with nonhormonal users [57] . Two others found no difference in breastfeeding duration between POP and nonhormonal users [58] [59] [60] .
Implants and hormonal IUDs.
Six studies, two of which are new, assessed the impact of implant or hormonal IUD use on breastfeeding outcomes; none found differences between groups. One new study assessed the effect of both the ETG implant and the LNG-IUD compared with Cu-IUD and found no differences between groups in mean duration of breastfeeding at 6 months [24] . The other new study included LNG implant and Cu-IUD users and found no difference in the percentage of fully breastfeeding at month 6 or 12 and no difference in breastfeeding duration [28] .
In one of the previously reviewed studies, women who received a norethindrone implant were similar to condom users in supplementation and breastfeeding continuation to 8 months [49] . In three studies of women who initiated the LNG implant, similar duration of breastfeeding was seen among both hormonal and nonhormonal users [58] [59] [60] [61] [62] .
3.2.2.4. Multiple progestogen-only methods. One new study assessed the impact of multiple POCs without presenting outcomes separately by method. This prospective cohort found no difference in duration of breastfeeding between users of POCs and nonhormonal methods over 6 months [26] .
3.2.2.5. Nonorally available progestogens. Three studies, none new, assessed the impact of nonorally available progestogens (progesterone pellets and nesterone or elcometrine implants) on breastfeeding outcomes. In two of these, breastfeeding duration was similar between women using progesterone pellets [54] or a nesterone implant [63] , compared with Cu-IUD. Elcometrine implant users had a higher rate of breastfeeding at 3 and 6 months and similar rates at 9-12 months compared with Cu-IUD users [64] .
Initiation less than 6 weeks postpartum: Infant outcomes
Thirty-seven studies (four RCTs, 32 observational studies and one cohort study with a nested RCT) were identified, including many of the studies previously described. Although some studies found differences in growth, health or development at some individual time points, most demonstrated no adverse impact of POCs.
RCTs
Three trials were identified. One of these studies is new and provides indirect evidence; the other two were included in the previous review. In the new study, women initiated either POPs or COCs at 2 weeks postpartum; no differences emerged in infant weight, length or head circumference through 8 weeks [21] . In a study of POPs or placebo, no differences were reported for infant weight gain at 14 days [33] . Similarly, infants of LNG-IUD users had similar weight, height and health through 12 months compared with Cu-IUD users [34] .
Observational studies
3.3.2.1. Injectables. Seven observational studies, three newly identified [27, 29, 32] , assessed infant outcomes after initiation of POIs; all either found no detrimental effect or a protective effect of injectables on infant growth and health. A new cohort study of 250 women found no differences in infant growth or reports of illness up to 6 months when comparing users of DMPA initiated within 10 days postpartum with users of nonhormonal methods [27] . Another newly identified cohort study found no difference in infant weight gain up to 46 months between infants whose mothers had been exposed to DMPA at various time points and those who did not receive DMPA prior to 9 months postpartum [32] . No significant differences were found between groups in infant infections, although a subgroup that received DMPA within 2 days postpartum had a 75% higher incidence than the other groups (statistics not reported). Another cohort study included infants who were exposed to DMPA during breastfeeding (but not during their mother's pregnancy), during both pregnancy and breastfeeding or not at all [29] . Infants who were exposed only during breastfeeding were no more likely than the unexposed to have a height or weight over two standard deviations below the mean. Infants exposed to DMPA during breastfeeding (including those exposed during pregnancy) were more likely to have short stature; this difference was no longer significant after adjusting for socioeconomic factors and no effect on weight was seen. Follow-up period was unspecified.
The remaining four studies were included in the previous review. In one, infant weight gain was the same for NET-EN, DMPA and Cu-IUD users up to month 3, after which weight gain was greater in both the DMPA and NET-EN groups [36] . No physical, mental or radiological differences were seen through 18 months. Another study found no effect of maternal DMPA use on infant weight, development or health compared with nonhormonal method use through 3-6 years of follow-up [38] . One child death was reported in the nonhormonal group, and none was reported in the DMPA group. In another study, infants had no adverse effects with maternal NET-EN use through 30 months of age when compared with nonhormonal method use; specific outcomes were not provided [39] . The fourth study found no difference in growth or development among infants of NET-EN users compared with infants of Cu-IUD users over 12 months [40] .
POPs.
Six observational studies or nonrandomized trials, none new in this review, assessed infant outcomes associated with POP use; most found no adverse effects. In one study, infants of women using POPs had greater weight increase than placebo users at day 14 [43] . Another study found no difference in urinary FSH, LH or testosterone among male infants of POP users compared with users of no method at 4 weeks [65] . Another study found no adverse effects of POPs up to an average of 4.5 years of age, compared with infants of women who used the lactational amenorrhea method (LAM) or the IUD (presumably nonhormonal) [39] . Two studies found no growth differences between infants of mothers using POPs compared with nonhormonal users [47, 48] ; one of these also found no difference in hospitalizations [47] , while the other found more frequent minor illnesses and greater mortality (3 vs. 0 deaths) among children of mothers who used nonhormonal methods [48] . Finally, infants of desogestrel users had temporary breast enlargement (2 infants) and perceived increased sweating (1 infant), compared with no adverse effects among infants of Cu-IUD users [46] . Follow-up through 2.5 years revealed no clinically relevant effects of desogestrel on the growth or health of the infants.
Implants.
Eight studies that assessed the impact of implants were included, none of which is new; generally no adverse effects were reported. In one study, infant weight was no different between norethindrone implant and barrier method users [49] . Another found no health or serum immunoglobulin differences between infants of LNG implant and nonhormonal users [66] and another found no differences in mean FSH, LH or testosterone [65] . One study found slower weight gain in infants of LNG implant users up to 3 months, compared with Cu-IUD users. This difference disappeared at 4-6 months; however, length increased less among infants of LNG users compared with Cu-IUD users [50] . No differences in morbidity were reported. In another study, infant lengths did not differ and weight was greater among infants of LNG implant users [67] , and in a third, no differences were found between implant users and nonhormonal users in growth or development [40] . A study of the nomegestrol implant compared with Cu-IUD found no difference in growth or health; greater infant mortality was seen in the implant group (six deaths from gastroenteritis, seizures and pneumonia, compared with one death from gastroenteritis in the Cu-IUD group) but was not statistically significant [51] . Finally, a study of ETG implants compared with the Cu-IUD found no differences in infant growth, adverse events, respiratory or skin disorders or developmental scores [52, 53] .
Nonorally available progestogens.
Two studies reported no difference in infant growth or health comparing progesterone pellet users with placebo or Cu-IUD users [54, 55] .
Initiation at ≥ 6 weeks: Infant outcomes
Most of the studies described above also reported on infant outcomes. The majority found no significant differences between infants of POC users and nonhormonal method users, although differences in both directions were noted in some comparisons.
RCTs
Two RCTs (neither new) investigated the effect of POC initiation after 6 weeks postpartum. In both, no differences in infant growth or development were seen between users of the LNG-IUD compared with the Cu-IUD through 1 year [56] or between users of POPs or DMPA compared with nonhormonal method users through 24 weeks [57] .
Observational studies
3.4.2.1. Injectables. Three observational studies (none new) assessed the impact of maternal use of POIs initiated at 6 weeks postpartum or later; none is new. One found increased weight gain among infants of DMPA and NET-EN users compared with nonhormonal users and also found no physical, mental or radiological differences over 18 months [36] . Another similarly found no difference in mean weight between DMPA users and nonhormonal users through 24 months [57] . Another study showed more weight gain among infants of DMPA and NET-EN users at some time points (3 and 12 months) and no difference at others (6 and 9 months). The majority of comparisons in developmental tests were similar, although some tests favored nonhormonal methods and others favored DMPA or NET-EN [58, 59] .
3.4.2.2. POPs. Four studies, one new [30] , assessed the impact of POPs. The new study found no difference in infant growth between those whose mothers used a POP compared with those whose mothers used an IUD plus placebo pill up to 32 weeks [30] . In the other three studies, one found smaller increase in arm circumference at two sites among infants of POP users compared with nonhormonal users but found no difference for other growth measures or for the majority of developmental test results [58, 59] . The second found no differences in infant weight gain over 6 months when comparing infants of POC users with those of users of multiple other hormonal and nonhormonal methods [60] . The third found no difference in infant growth (length, weight, arm circumference) among infants of women using POPs compared with those using nonhormonal methods [57] 3.4.2.3. Implants/hormonal IUDs. Six studies, two new [24, 28] , assessed infants whose mothers initiated progestogen-only implants or hormonal IUDs. In one new study, women initiated the ETG implant or LNG-IUD 6 weeks postpartum; no difference was found in infant weight or height through 6 months, although infants in the implant group had less increase in tibial length than infants in the Cu-IUD group [24] . The other found no differences over 12 months in infant weight between users of the implant and users of the Cu-IUD initiated at 8 weeks [28] .
The remaining four studies were included previously. In one, infants of women who used a norethindrone implant had no differences in weight gain compared with those who used nonhormonal implants [49] . Likewise infants of LNG implant users had similar growth and development compared with nonhormonal users, although a few differences were noted in some of the multiple developmental tests [58, 59] . In two studies of LNG implant use compared with nonhormonal methods, no differences were noted between groups in infant weight gain [60, 62] , although in one of the studies, a higher incidence of respiratory infections and skin conditions was noted among infants whose mothers used an LNG implant [62] ; more urologic and neurological conditions occurred among infants of Cu-IUD users.
3.4.2.4.
Multiple progestogen-only methods. One study (not new) included infants of mothers using various POCs and found that infant growth was generally the same between POC and nonhormonal users [68] .
3.4.2.5. Nonorally available progestogens. Three studies reported on infant outcomes of mothers using nonorally available progestogens, none new. Infant growth was no different in users of nesterone pellets compared with nonhormonal methods [63] ; neither infant growth nor health was different between users of progesterone pellets and users of nonhormonal methods [54] . Similarly, there was no difference in infant growth or development between infants of users of nesterone implants and Cu-IUD users [64] .
Key Question Two: Early versus delayed initiation
In total, eight studies address the effect of initiation of POCs before 6 weeks postpartum compared with later initiation, of which five are new [16, 20, 22, 23, 32] . The majority found no effect on breastfeeding or infant outcomes, although one RCT found that more women continued breastfeeding at 6 months in the later initiation group [22] and another found more infections in infants of DMPA users [32] .
Breastfeeding outcomes: RCTs and observational studies
Six of the studies assessed breastfeeding outcomes when POCs were initiated early or late postpartum (three RCTs, three observational). All three RCTs and one of the observational studies are new. One RCT compared women using ETG implants immediately postpartum versus DMPA initiated at 6 weeks [20] . No differences were seen between groups in the percentage of women exclusively breastfeeding at 6 or 12 weeks. Another RCT compared postplacental placement of LNG-IUD with delayed placement at 6-8 weeks and found no difference in breastfeeding initiation between groups or in breastfeeding continuation at 6-8 weeks; women in the delayed group were more likely to be breastfeeding at 6 months [22] . A final study compared women randomly assigned to the ETG implant either 1-3 days postpartum or at 4-8 weeks postpartum and found no significant difference in breastfeeding outcomes [23] .
One new observational study found that women who initiated DMPA after 72 h postpartum were more likely to be breastfeeding at 3 months than those who initiated before 72 h or who did not use DMPA [16] . In the other observational studies, norethindrone implant initiated early compared with delayed was not associated with differences in supplementary feeding or continuation of breastfeeding [49] , and women who initiated progesterone pellets later were more likely to be supplementing breastfeeding than those who initiated early [54] .
Infant outcomes: Observational studies
No RCTs and four observational studies (one new [32] ) were identified for infant outcomes. The new study found that women who received DMPA within 48 h postpartum reported a higher incidence of infectious diseases in their infants than those who initiated DMPA later or not at all [32] .
Among previously included studies, early versus delayed DMPA or NET-EN was not associated with any differences in growth, development or health [36] , nor was early versus delayed norethindrone associated with growth differences [49] . Use of progesterone pellets was not associated with any differences in growth, development or health [54] .
Discussion
Overall, evidence from 49 articles reporting on 47 studies on use of POCs during breastfeeding is of poor to fair methodological quality. Of the 14 studies that were newly included in this review, four were older studies [29] [30] [31] [32] of poor quality and one was published in 1999 and of fair quality [28] . None of these older studies showed any negative effect of use of POCs on breastfeeding or infant outcomes. Of the nine studies that were published since the last review, four were RCTs. One of the four trials suggested that early, compared with delayed, postpartum initiation of the LNG-IUD was associated with shorter breastfeeding duration and less breastfeeding exclusivity at 6 months [22] . However, two other RCTs found no differences [20, 23] . The fourth new trial provides indirect evidence demonstrating no difference in outcomes between POPs compared with COCs [21] . Among the newly identified observational studies, findings were generally consistent with the observational studies in the previous review, with no adverse effects noted on breastfeeding or infant outcomes.
Exogenous administration of POCs could theoretically inhibit breastfeeding [69] ; however, the evidence in this review does not generally support a negative impact on breastfeeding outcomes. Studies examining the initiation of POCs among postpartum women overall demonstrated no adverse effects on measures of breastfeeding success, such as duration of breastfeeding or time to supplementation, although a few reported differences in both positive and negative directions at individual time points. The preponderance of the evidence points toward no deleterious impact of POCs on breastfeeding success, although further study is warranted to examine the impact of immediate postpartum placement of the LNG-IUD.
Theoretical concerns also have been raised regarding the impact of exposure to progestogens on neonates, particularly in the first 6 weeks of life [7] . Studies identified in this review showed no consistent adverse effects of exposure to progestogens through breast milk on infant health outcomes such as growth, development and health through the first few years of life. We identified no data to inform a conclusion on longer-term effects and any such effects remain unknown.
The PVR was not addressed in this review. A recent review concluded that PVR use among breastfeeding women did not affect breastfeeding performance or infant growth during the first year postpartum [18] .
Our ability to draw firm conclusions is limited as most studies are observational, have lacked clear definitions of breastfeeding patterns and failed to control for potential confounders [70] . Many did not provide information key to determining their quality and did not perform tests of significance. Some were not informative to our cutoff point of 6 weeks as participants initiated both before 6 weeks and after. Initiation before 6 weeks ranged from immediately postpartum to nearly 42 days.
In 2014, the WHO Expert Working Group reviewed this evidence to evaluate medical eligibility criteria for the use of POCs among breastfeeding women. All of the abovementioned studies were reviewed with the exception of one, which was identified after the meeting and found no deleterious effects of POCs [27] . The findings of this systematic review were incorporated into the recent update of the MEC [71] .
Conclusion
Consistent evidence by multiple measures of successful breastfeeding, largely from fair or poor quality observational studies, suggests that POCs, when used by lactating women, do not compromise a woman's ability to breastfeed. Evidence that POCs do not adversely affect infant growth, health or development during the first year postpartum is generally consistent across observational and randomized studies. Further research is necessary to determine any effects on child health or development beyond the first year. Evidence newly added to this review is largely consistent with the previous evidence.
Supplementary data to this article can be found online at http://dx.doi.org/10.1016/j.contraception.2015.09.010.
